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The Surface Transportation Assistance Act of 1982, ®... O7-424, 
amended 2) USC and established a coordinated Federa! Lands 
saline rogran, ody availeele nee Trust fund money for 
COnstruction and refhabi itation ef Federal Agency roads 


tac lading pare roads and parkways. [8 accordance with 23 use 402 
{#2 fa : 4 with the previcions of interagency Agreement 
jA-0610-3- , the Service is required te construct, operate 


ard maintain (ts roads te defined, acceptable standards. 


in line with these recuirements, ey menorandus of December i’, 
1982, Actin Sirector Hutchison estabiished a task force te 
review the 1968 Park foad Standards and te cevelep, a8 seeded, 
Fee FOad Gesign and Maintenance standards. 


The Goad Standards Task Force consisted of Jim Stravehae, denver 
Service Center, Chairman; Sowald Falvey, Gocky Moustais hegion: 
Jone Gingies, yet ee Office; Rebert Jacobsen, Sherancoad 
National Pars; Gerald Lorenz, Seaver Service Center; 

Merrick Smith, Seswer Service Center .2¢ George sal voert, 
Vational Capital fegios, The Federal sighway Again istrative 
Provided technica’ asgistance Guring a)) phases of the review and 
Sevelopment of revised standards. 


The tase force sas completed revisions to the Part foad Stancerds 
which we feel fully address the requirements of 23 USC, wi)! 

ace te currest and planned road wtage afd st)! preserve the 
satura! of Bisterics! characteristics ef part areas. "Se Fev’ ted 
stesgaerds have wedergore Servicewi¢e review, @ 0) weep review 
oy Seqione! Offices and Few, and after pub! ication ef a 
Notice of Public Beview in the May 1, 1966, Federal fegister, a 
public review. 4)! comments from the reviews Save been con- 
sidered an@ iscerperated te the fullest extest possid’e. 


) lh ae 


This final document i¢ Rerewith subsitted fer your apereva!’ a6 
superseding the 1968 Part Road Standarat and for isewance to the 
Field. Alse enclosed is a Betioe of Adoption erepared fer your 
signature for publication in the federal Begister, 
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to be constrected to sores! bighesy 
the standards conta? 
cot tes of var vat vers 


= © allow for consi 
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it 18 tpertent te sete thet the standards vary cow 
sae of ete te be accommodated. sie Gecisions oF 

MB a: t i* the ane ication ef these —3366 based — 
A ) examinations of the gesivred ese ltewels te be aii eoensia- 
er ine * Ana of wisiter ete — resteuerce protection ie or mance 
wits | lative mangates, 


The criterts presented tawe been adapted from awallable design stae- 
Garde te meet the oni rege iremests of part roads. This wil! ere- 
vide @ frawewort within ehick® design an@ comstrection of part roads 
should be coeducted; geuneer . this Gocemert i eet tetended te encom. 
pats ° lewe! of detail compar ab ie te thet sormally found ie des ige 
Marwals, 


These standards wo!!! supercede these adopted by the Service te 1968 a6 
evicting part reeds ere recosstrected or when sew roads are 
co*strected. Of resurfacing, restoration end rehabilitation (3-#) 
erejects they wil! be wtilizes te the extent practicable and feasibie. 
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Finally, #8 are tedebted te the many OPS and PHua eno levees my over 
the years, ploweered af laternationally recognized tradition 
excellence i# the design an Constrection of part roads and partways, 
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—ꝛiu 722 “eo feed *4 be permitted te violate or despel! the 
—** . ae the retowrces, Steal ty the pret * 24 ane 
of these va e valves is F ae pe Lechas leg bos necess!: 
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rh ters are eo sas regu ired a Oy OTe estes tots te — 
once were, te chain their cars te and twre over the keys te tne 
superietendest, ie most perks tear ° basic Meare Of providing Ff 
wisiter asecess te the per rood system, tt '6 Beth @ Means ane af 
end, It enables one visitor te reach Bis goal; for anotser, Tt te the 


The @arted inerease of part visitors te the latter bal? of the POte 
century represents both @ profowed threat to part values and an 
oadregretaery ceper opportusity for these walwes te become more tangibiy 
significant ie each fadividea!'s recogstition of owr satura! and 
culture! heritage, 


The fundamenta! purpose of sat ional tG--bringing Hemant ing and the 
environmert inte closer —⸗ tes that the of the part 
experience must * F Aer 5 eeneere. full enje a vational 
part wistt ite deine a safe and leisurely e or senee. the 
Sfot tect tee € 23 of pert roads th @ basic role i setting this 
essential emhuerried pace. Consequentiy, part roads are designed with 
extreme care and sensitivity with respect te the terrain and environ. 
ment throwgh which they fass~-they are laid lightly onte the land, 


tact t of ewery park road showld relate te the resource it tra- 
verses 18 @ Meaningful way and show!d constitute an ane and 
informative experience ie. iteel? while prowiding the visitor the 
wtmost in wiswa!l quality. Lone tengents thet encour high speeds -- 
and only fleeting views of “kinetic scenery’ ~-showld avoided. The 
horizonta! and vertical alignment and —— ot show!ld respect the 
terrain, Blending iste the enviroms. 4 park road should be fundemer- 
tally designed to @aintain an oweral! comtinwing sense of intimacy 
with the cowstryside or area throwgh which it pastes, 


The purpose of part roads remains tm sharp contrast to that of the 
Federa! and State highway systems. Park roads are sot intended to 
orowide fact and convenient transportation; they are intended to 






























Paes 4000 SYSTEM 


A part reed system inelutes those ngeee within oF giwine access te «@ 
art oF other wit of the Sattonal Part tye which are admin clered 
the Wat ene! Part Service, oF by the Service 8 ceeperation with 

ether agencies (16 0.3.¢, Af), 


The Salliona!l Part Sytte® encompasses en 
mountains, forests, coastal sones, deser ane erbet areas, Within 
each part there otters ev'ete @ wartety of ierrains which offer peter. 
tia! wistter experiences, Consequet.iy, part road m must be 
aperene ‘eneie gee) te serwe «4 wide renee of fuemetions i# accord 
with the broad statement of purpose if the foregoing chapter, 


fer purpeses of functional classification, the reutet which wate wp a 
ti road ogesee are erow bated Of ute inte three categories: 


ped 
tel tedats eee Administrative Park Roads, and 
The atcignment of @ functione! classification te @ part road i6 sot 
based of traffic wolemes OF design speed, bel of the intended use or 
function of that particular read or reste, 


Public Use Park Reads 


All part roads that are ietended or inci ty AY the ote of visitors 
for access i#te and within @ park or ot tiene! Part System area 
are incieded, This ineludes a1! roads that prowide wehicwlar passage 
for wisiters, OF access te Sweh representative park areas a6 potints of 








4.*8 of environments. 













scenic of historic isterest, ¢ rownds, picnic areas —* areas, 
etc. County, State, ane U.$. ed highways maintained by the 
Service are inc! in this category for purposes of functional 


classification, 

Public Use Part Roads are subdivided iate the following four classes: 
! te L » Beads which constitute 
J ————— thorowghfare for part 

visitors, 


SUP eh eSNG SRRM ies recrect ions! or celterel 


interest, such a6 owerlooks, campgrounds, etc. 


EaVitren ore b os tempgroseds, piesis areas, 


visitor center complexes, concessioner facilities, etc. These roads 
— serve low-speed traffic and are often designed for one-way 
circe lation, 












Ciess 1; Pri@tiive Pars feed 


Boads which provide cirewletion through Femete areas 283 access te 
+ 9ty Camparounds 294 wedeveloped areas, these & frequeatiy 
ove ee #1 Alaee contest standards and thelr ote way be 38 —vu. 

Clally eewlpped webic tes 


Administra! ive Park Reads 


the gentotesegs tee Part Bead cat 
public reads teteaded te be wsed 
poses, it ineledes roads servic Hrs the 
Seintenance areas and other administrative developments, os well os 
restricted patra! reads, treet trails, and sitter service roads. 


Administrative Part Boads are subdivided tate tee classes: 


tte» MRNAS REAR Rs Pt NE St. 
venn, SORT eReseMAMe 0") 880" SE"SRLIE Sistts, te, tye, eet ites 


& trails, and other similar roads, 
* igure 


i iliwstrates one lication of these functional classifica. 
tions te @ hypothetica! @ road syste, 


Urban Perkways ond City Streets 


urbaer —58* and city streets are generally dual-ese facilities ts 
that t y serve both park and won-park related purposes. in addition 
to prowiding access to part areas, 2 aise serve a8 extensions of 
ey hee — network carrying Bigh wolumes of son-part 
rela rattic, 


tie pu: yrpes Perteer. These facilities serve high volumes 
3 ne = ted traffic and are restricted, limited. 
access facilities i an werban area. This category of roads pri- 
marily encompasses the Ps o parkways which serwe a6 gateways to 
our sation’s capital. f+ roads or portions thereof, 

is 


however, May be tec toged. in t category. 


—3 City streets ere wtually extensions of 
tem that are owned ad maintained by the 
—J 34 Service. The construction aau/or recoastruction 


rpg bel cosfora with accepted engineering practice and loca! con- 
itions. 
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FURDAMERTAL CONSIDERATIONS [8 PARE BOAR DESIG8 


Hational parks are whique, i* thal part reads serwe a Gistinetiy aif- 
ferent purpose from most other roads and highways, Sationa! Park 
System road standards gust 2/60 be ws ique, 


Park roads*® are constructed only where necessary, and only as 
necessary, 46 erowide access ‘or the protection, ose and enjoyment of 
the satural, Historical, cultural and recreations! resources hick 
constitute owr Sational Part syetes. Salt ione! part coceuags. where 
they exist, are planned for le oe | ightseeing and are located with 
sensitive concern for the environmen designed with extreme care, 
They are often nerrow, winding, and Billip--bet therein may lie their 


appes!. 


in some cates park road’ fev. Je Such ehigue experiences that they 
have themselves become ernationa! * recognized culivra! 
resources--Styline Orive enandoah ational Part, Trai! #idge foad 
322 peas aif Sationa! Part, Goine-to-the-Sun Boad te Glacier 
ational Part, 


Thess, park roads are often af end i themselves, rather than just «@ 
means to on end, if contrast te more conventional highway sys ome. 
for some, such a6 the handic » POads May provide the only — of 
part use, thereby +t ge he case for their being ietimately 
blended with the resource, @ terrain and safety conditions permit 
and where such wses are adwocated by the genera! 2182 43 

4 ett te show!d be provided for random stopping te enable part 
visitors te more completely experience the part resources, 








Urban Parkways if the Washington, OC area prowide @ broader service 
than other part roads. They serwe a6 attractive, landscaped gateways 
to our sation’s capital, and at the same time, share many of the bigh- 
speed, high-volume traffic characteristics of expressways of the state 
and federa! atenuey network, Owe to the sature of traffic ase on an 
Urban Partway, a eed standard for design '6 wecessary than is 
required for most other part roads. The basic criteria for urban 
persuage Must be consistent with the intent of the Legislation which 
authorized them, Planning, design, operation and maintenance of urbae 
parkways aust consider tralfic safety and protect and ewhance the 
andscape, aesthetic, environmental and cultura! characteristics and 
valwes which significaatiy Gistingwish erben parkways froe 
expressways. Urter parkways gust be comsidered a6 @ whole system and 
all design elements such a6 landscaping, signs, lighting, quardraiis, 


* 18 this @ocument, the terms “part road’, “part” and “Sationa!l 
Part” are weed generically i# reference to a1! emits of the Sational 
Part System, 
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fecent tree 72 trends Have Sigeificantiy effected the wee of 
PS reeds, “Tee : 


Sat SNe Ses — 


TL shenderde adopied. 
+ ' ® , ' —* + 
oe, os ich are char beverts rived by. : 


h 18 popularity of @¥'s « 
— are wt traeve re 3. 
‘ om, *22 10* *5*364 
—B8 relat vole recent phenomenon, ce eahveatiee — 
e a —* —*2* ie the tratti service rege lirements 
— 23* part roads should re 9 a 9 te the extent 
le were A. vehicles are permitted act thet OVS bawe 
erent operations! ané@ safety Seer ester testes thee automobiles, 
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eyelets and meteriste, + eerrow 21224 ions OF Many v perk 
Feeds create significast sarards where Bicyeles, often laden ® pie 
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° er *5 travelling wile teer beses F Settonal Parks and a 
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—* bee My at Ge oreo i* absolute sumbers of large tour 
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2324 of relatively serree 
ated heavy arte 
Bi. is @ alee tety —_ te the service ñ. Foad pavements 
that were vot designed that type Of weticte. THis bat reselted ie 
ereatiy ‘nereased ere Feat Maletemance costs. 


wher *8 reees are avalyred, 4&4 determination of the size and 
** that cae be sate! accommodates will be meade. it 
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PARE BOAD DFSIGN STANDARDS 


Soad design 16 the Hationa!l Park System 16 based Of the Heed te pre- 
vide reasonable, leisurely and cafe visitor Mu 16 f#aturel, teenie, 
historic and recreational features and on facilitating the ada’. stra- 
tion and protection of cart resources, 


Development of the existing system of roads if the Sational Part 

422 wits teok place ower @ roles ivgty lone period of dey 

ooouey designs that were appropriate for the types and magnitude of 
J 








FUe when guch of the park road system was constructed 
onger be adequate, 


The road standards developed herein prowide criteria based on those 
design elements considered necessary to accommodate the war ious 

tential lewels of wenicwlar and pedestrian wte that Sationa! bare 

vice Management way decide to perwit, The absolute controlling 
factor in application of these standards i¢ the lewe!l of actual, or 
permitted and controlled use. The basic alternative available, where 
application of @ particular standard is deemed incompatible with 
resource protection considerations, is limitation of lewels of use, 
types of use, or both, 


in light of the foregoing, these standards have been developed to 
provide definitive guidelines for those involved i making decisions 
affecting traffic service and circulation of park wisiters, They are 
intended to be appt see wriforaly to both wee construction and 
reconstruction of park roads of a Servwicewide basis te the extent 
practicable, based of projections of actual, or planned and controlled 
wse, 


On rehabilitation, restoration and resurfacing (3-8) pores the 
standards applicable to sew construction and reconstruction will in 
some instances sot be attainable, fach 3-@ project must be considered 
Of @ Cate-by-case basis to determine the feasibility and long tere 
Cutulative effects of any tmprowvements. (See pp.34 ff.) 








where resource preservation ‘seues relating to a comstruction, 
reconstruction, or 3-@ projects preclude application of an appropriate 
Gesign standard based on existing traffic uses, then an alternative is 
restriction of wee to @ lewe!l consistent with the roadway geometrics 
which can be developed without adversely affecting preservation of the 
resource. This may be particularly desirable in unusually sensitive 
natural areas or if conjunction with historic sites where the 

ee la of the original or restored historic fabric may be jeopar- 

zed. 





Often cited a8 the @ost important principle relating te safety in road 
design is geaatalercy. Attempting to conform a1!) design elements and 
features t *'s expectations and *4 abrupt ch s is 
the application of standards greatly contributes toe the prowision of 

& smooth flowing, accident-free facility, 


DESIGN CONTROLS AND CRITERIA 


in road opens variows controls and criteria are empleo to ensure 
that the facility will safely accommodate the expected traffic 
requirements and te —*71 consistency and un oy of operation, 
Primary considerations if the design of park roads are the types of 
terrain traversed, environments! constraints, and the desired visitor 
experience, These considerations are addressed through the selection 
and any: “gee *ee of appropriate design controls, The major road design 
comet s for part roads are design volume, design speed, and design 
vehicle, 


Design Volume 


A design volume show!d be established to represent the anticipated, 
pla and controlled, traffic wee of the roadway Guring the part's 
norma! visitor season. The design wolume describes the traffi. load 
that the road gust be able to accommodate at an appropriate lewe!l of 
service and determines to a R degree the type of facility and 
pavement widths required, a8 well a8 other geometric features, 





The currest awerage Gaily traffic (ADT) may be wsed where present 
traffic wolumes are below 4,000 vehicles per day and are sot expected 
to grow tet pe ds | ower time. for park roads that have a current 
ADT abowe 4,000 vehicles day and/or thal are experiencing rapid 
growth of traffic, the selected design traffic wolume showld be based 
on planned use projected to some future — wp to 270 years 
beyond the pe of construction, tt may sot be practical, however, 
ree y for urban parkways) to design to accommodate projected 
ratfic, 


On wajor reconstruction projects where resource protection issues 
which conflict with the reconstruction are identified, « special study 
will be ——- to thorowgh!y define and evaluate management aiter- 
natives. Saesed on the results of that analysis of aiternatives, « 
decision can be wade a6 to the appropriate design wolume, 


Design Speed 
Design speed is the primary contro! that correlates with the physical 


features of design to achiewe @ roadway that will safely accommodate 
traffic for the planned use, The design speed affects such roadway 


i? 


features a8 curvature, superelewalion, sight @istence, and eradient, 
Sotegt tes of this speed is primarily influenced by the purpose of the 
particular part road, the desired traffic welumes, and the character 
of terrain and environmental! considerations, 


Table 1 shows the relationship of agp tees design speeds e traffic 
volumes for the different classes of part roads based on Flat, rolling, 
and Mounttainous terrain conditions and was specifically deweloped to 
provide a range of design speeds appropriate te the park environment. 


ty pone ipt iene the @axi@um posted speed limit for any park road cannot 
exceed 45 aph, unless «@ rintendent exercises His authority to 
establish @ higher speed limit where this maximum limit is determined 
to be less than 6 reasonable or safe (36 CFR 4.17), Park roads ney 
have @ design op to 10 aph higher than the posted speed to a! low 
a Margin for safety. 


Once 4 design speed is selected, a1! tric features should be 
related to it, Changes in terrain other gees tee! controls, or 
environmental factors such as roadside wildlife may dictate a change 
in design speed for certain ts. Any decrease if design — 
along @ road show!d wot be introduced abruptiy; this decrease should 
be extended over @ sufficient distance te allow the driver te aujust 
to the transition te @ slower speed. Pavement and showlder widths and 
clearances to walle and rails are less directiy related te design 
speed; however, they can affect capacity, wehicle « 6 and safety. 
consequee® ‘9 higher standards for those features showld be ceed on 
roads with igher design speeds. 


Design vehicle 


Another @ajor contro!) By ty design 0 roads i6 the design 

vehicle(s), which i6 based on the types of tcles that aay be per- 

mitted ot park management to wee the facility. The physica! dimen- 

sions @ rating characteristics of the design wehicie are used to 

develop * distance, cross-section, iatersection design and other 
‘ 

© be using part roads must be examined to est 


tric igs criteria, Eatsting and ee atie types of vehicles 
vehicles for use in the process of designing the roadway. 











lish representative 


Table 2 is provided for informations! purposes only and lists 
pertinent dimersions for ten wehicie types. iniaua —— paths of 
the design vehicles are particularily important. The governs paths 
are those of the owter frost owerhang and the inner rear wheel. The 
outer front whee! is assumed to follow a circwlar arc, which is the 
wininue serene radius a¢ determined by the wehicle’s steering mecha- 
2 Figure 7? illustrates these requirements for a typical design 
vehicle, 





Later Relationship of Design Controls 


The road design process involves identifying on @ segment -by- segment 
basis the design speed for «4 planned des ga velen and selected design 


ppe tes speed for part roads is eee determined by the character of 
the terrain, the resource traversed, and the planned wisitor experi. 
ence a8 described in the park's Genera! Management Plan. in cases 
where these considerations contro! design speed, the planned design 
volume and/or design vehicle may require appropriate adjustment, 


For design purposes, topography is generally classified based on three 
types of berrete conditions: 


“Level terrain ts that condition where Ht haces | sight distances, itn 
relation to both horizontal and vertical restrictions, are generally 
lone, OF can be made 60, without construction if ficwlty or undue 
adverse affects, 


“Rolling terrain is that cond'tion where the natural siopes consist - 
entiy rise above and fall below the road grade, and where occasional 
steep slopes offer some restriction to sorma!l horizonta! and 
vertical roadway alignment. 


“Mowntainous terrain is that condition where longitudinal and trans- 
verse changes if grownd elevation, with respect to the road, are 
abrupt, frequent iy requiring benching and sidehil! excavation to 
obtain acceptable horizontal and vertical alignment, 
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1-Pr inc ipa! _ 200-400 
Park Road = |___ 400-1000 
and 4 
Rural Parkway = 
lL » 8000 
ii Connector, , 
ili -Specia! — 
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V-Adminis- 
trative, or 
» 4000 
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Parkway ae 
» 8000 65 $$ 














Hote: Posted speeds wil! normally be 
Gesign speed at design 
Environmental concerns 
selecting design speed. 
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(Dimensions in Feet) 





























Front Rea Overal! Overai! Min, Turning Min, Inside 
__ Syme! Wheelbase Overhang Overhang Length Width Weight Aadiue 
co e li 5 4 19 7 . fa] 16.3 
songer 
w/ Travel Trailer PT 4 5 10 49 " . fa] 6.5 
Passenger Car 
w/ Boat trailer = 8 P| 5 a 4? ” . a4 10.0 
Motor Home * 70 4 6 »” # 13.5 4? 78.4 
Single Unit Truck Ww 20 4 6 wo 8.5 13.5 4? 76.4 
Single Unit Bus Bus 7 7 % 40 6.5 13.5 4? 23.2 
Articulated Bus A-Sus = 1 2442 8.5 9.5 60 8.5 13.5 we 21.0 
Semi -Trailer 
J Comb ination, 
Intermediate w.40 4 6 50 8.5 13.5 40 19.9 
Semi -Trailer 
Combination, 
Large @-50 320+ 30+50 3 2 55 8.5 13.5 as 19.8 
Semi -Trailer 
Full Trailer, 
Comb ination 4-60 = 9. /#20" 2 3 65 8.5 13.5 as 22.5 
9.420. 9-60 | 











Compiled From: A Policy on Geometric Design of Highways and Streets. 
AASHTO, 1984 

















Source A Policy on Geometric Dewan of Highways and Streets 


Note 


AASHTO 1084 


When dewugning campground: and parking area: conweder ation 
thould be given to increating dimenwom thown to 


accommodate overhang of vehicles 





Figure 2 
TURNING PATH 
TYPICAL DESIGN VEHICLE 
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DESIGN ELEMENTS 


The foregoing controls and criteria have a major infivence on the 
geometrics of park roads and other elements of design, The elements 
which follow have been tailored to meet the special needs and limita- 
tions of National Park System roads, While all these elements are 
closely interrelated, each infivencing the others, a)! gust be pro- 
perly coordinated in their application to a particular project. 


Key among the park road design elements are horizontal and vertical 
alignment, which have a subtie, yet a 14 | important interrelationship. 
The t ography of the land traversed infivences both, but is more 
evident in vertical alignment, It is the skillful manipulation of 
these two elements in « manner compatible with the terrain traversed 
which results in the most distinecive traditional characteristic e* 
park roads--curvilinear alignment, 


Vertical Alignment 


Vertical alignment consists of ascending and descending grades con- 
nected by parabolic curves. 


Grades — Maxt@um allowable design grades in relation to design speed 
yoe of topography are shown in Table 3. 




















Maximum De des in Percent 
Topo- 
arephy) 15 20 25 $5.60 65. 
Fiat a ° 7 7 j 7 6 5 4 4 3 


Rolling; ii iti 10 10 9 9 8 7 6 $ 4 
nountavd 17 16 15 14 CO 9 ? 6 6 
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Nasioue nb erade should be used very servognens ve and should not 
be considered a value te be applied i most cases, he grades shown 
in Table 3 relate or tnor ty to the operational! performance of 
vehicles, Other concerns in the selection of @ maxiaum grade are the 
capedt) ity of the so!) for erosion resistance, the type of surface and 
cross-section of the roadway, the drainage treatment, and the length 
of maximum grade, 


Short grades, less than 500 feet ia onese and one-way down grades 
ay be 18 steeper than those shown in Table 3. In extreme cases 
(@.¢., @t some wnderpasses and bridge approaches), st * grades for 
relatively short lengths may be considered, For low-volume roads, 
grades may be 7B steeper, 








Critical length of grade is usually not @ @ajor concern for part 
roads. However, ropriate consideration show!d be giver to this 
element of design for roads constructed at higher design s or 
roads with large sumbers of towr buses of recreational! vehicles, 


Fiat and level grades are sot ye yttts ty of uhcurbed pavement when 
the crown ‘+ adequate to drain the surface laterally. On curbed pave- 
wents, @ Ginimum grade of 0.58 its —2* required, but «a grade of 
0.35% may be weed where there is high quality pavement, accurately 
crowned and supported by firm subgrade. 


1 — Wertical curwes are used to effect a gredua! 
tangent grades. Vertical curves show!ld be simple ia 
application and result in a *7 that is safe, comfortable in opera- 
tion, pleasing in appearance, and adequate for drainage. 





The major contro! for sate ration on crest wertica!l curwes te the 
provision of ample sight distances for the design speed. iniaun 
stopping sight distance showld be prowided in a!) cases. Additional 
stopping sight distance show!d be prowided at decision points 
(intersections, owerlooks, etc.) and, where feasible, wore liberal 
distances should be used. 


The rate of grade changes showld be kept within tolerable limits. 

This consideration is #ost important in sag wertical curves, where 
ravitational and wertica!l ceatrifuga! forces act in the same direc- 
jon. Appearance should also be considered~-a | curve is seeorerte 
more pessoa in appearance than a short one, which way give the 
appearar-:e of a sudden break in the profile due to the effect of 
foreshortening, particularly when combined with horizonte! curvature. 
Wherever both horizontal and crest wertical curves are required, the 
crest wertical curves showld fall withia the horizontal curve. 
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« te e@@ities te erede 
SSg*GgbvOPRPAGERUATS-UBGHRGD TE CQLUAPIP Daa aan oft 19 of ef 
viding safety the terrae, ether consideraitens ia 


Gesignivg werticag! alignment ine lude: 


1, Smoot eradelines wttt greten' eh $, Consietest with the clase 
ef reed an¢ charac vais, are preferable te a line 
with sumerous breathe and short lengths of grade, 


?. *“#ellerceaster’ or “hidden die* gre? ste show!é be avoided, these 
types pretiles are sestheticogn! ly enpleasant and hazardous, 















i. pny hes be My bbe. 54 with relatively leme grades showld be 
eva ees determine thelr effect of traffic ation . 
tite y where there are significant welemes o recreational 


vehicles and tour buses, 


4, & Sreben-baect gradeline (tee vertica! cerwes i the same direction 
separated by t sections of tangent grede) ally showld be 
22 particularly '* segs where the full view of beth vertical 

* 








terwes not pleasing. 
5. Of lene grades, it ang be preferable te place the ot st grades 
at the bottom and te lighter the grades sear the t the 


ascent, or te break the sustained grade with short iaterwals of 
lighter grade, instead of etilizing @ eniform sustained pe 
This ts particularity applicable te low-desigqn-speed roads, 


6. Grades ter at-grade intersections of roads with moderate 
or steep grades showld be 68 oF less whenever possibile. 





Ser izeete! Aligaweet 


Horizontal alignment comsists of te ts and hori zoetea!l cerwes that 
are cirewlar cerwes with cometaet radius, Trassitiona! spire! curves 
May be wted te Connect the tangents to the borizonte! curwe. Cri eria 
for determining wisimem radies (oF Maxiaum degree of curvature) are 
based of laws Of mechanics, with design walwes depending on grestzeet 
limits for sueperelewation and frictional factors representative of 
pavement surfaces. 





Marimem sueperelewstion rates are comtrolied by sewers! factors that may 
very —* (1) frequency ess amount of show and 00 (2?) extest of 
development i the area: and (3) frequency of slow-moving webicles. 
Maxiem superelewation (e) walwes range wepward to 0.12 for roadways in 
weceveloped areas where there i¢ #0 show and ice, Consideration show id 
be gives to limiting Maximum superelewation of steep grades. Another 
variable that iefivences maximum corwature i¢ the side friction factor 
(f), The minnie radii and maximum degree of curvature for warious 
design speeds if relation to superelewation rate are shown in Tebie §. 
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Compiled From: A Po! Geometric Design of Highways and 
Streets, AASHTO, \ ene - 


Gote: The values show are for wet, bituminous or concrete pawed 
surfaces with the friction factor warying from 0.11 at to 
0.17 at 2Ompe. for aggregate loote-surface roads, use « 
factor of 0.12 maximum at lOmph to 0.10 at Bmpr. 

ice — are prevalent, maximum superelevation should not 












A @axi@um superelevation rate of 0.06 is suggested at locations on 
Class li-¥ roads where there i¢ @ tendency to drive slowly. On roads 
with a design ¢ of 270 aph or less, superelevation may rot be 
warranted. On low-volume park roads with gravel or dirt surfaces, 
Gifferent relationships between @iniaum radius and superelevation 
exist due to lower side-friction walwes. In general, longer radive 
curves are required for a given design speed and rate of supereleva- 
tion where wapaved road surfaces exist, 
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in addition to the controls on maximum curvature, there it @ need to 
provide @iniaua ae 4) sight distance around curves which may 
contro! the @inimum radius of curve when Sight distance cannot other- 
wite be provided by removing the sight obstruction, 


— 
| | f ransi — Spiral curves used as 
— VV 
easy-to-follow driving path, can enhance roadway appearance, and pro- 
vide a desirable arrangement for superelevation runoff, 


i — If addition to the 
€ © r horizo lignment, there are the 
following other general controls: 








r r 





1. Alignment should be a6 directional a8 possible consistent with 
topograghy and resource protection considerations; long flowing 
curves fit to the topography are preferable to long tangents 
which clash artificially across the land, 


?. Two lane road Ae ope should provide as many safe passing 
sections a8 possible. Turn-outs may be provided as an alternative 
when passing sections are not feasible. 


3. —RR allowable degree of curvature showld be avoided whenever 
possible, 


4, Consistent alignment should be sought, sharp curwes at the end of 
long tangents or at the end of long, flat curves should be 
avoided, 


5. Short lengths of curves showld be avoided on fiat curves to avoid 
the appearance of a kink, 


6. Compound circular curves, should generally be avoided, but if 
used differences in radii should not exceed a ratio of 2 to 1 at 
the lower design speeds, and showld not exceed a ratio of 14 to 
1 at design speeds above 50 mph. 


7. Ia general, direct reverse curves should be avoided, and a 
tangent length showld be used between then. 


8. “*B8roken-bact curves” (two curves in the same direction on either 
side of a short tangent or large radius curve) should be avoided. 


9. The horizontal alignment showld be coordinated carefully with the 


vertical alignment. The 1 and ending of wertical and 
horizontal curves showld not occur at the same station. 


23 





bight Distance 


Sight distance is the length of roadway on which another vehicle or 
obstruction is continuously visible to the driver, Miniaua osene "ee 
Sight distance and passing Sight distance are directiy related to the 
design speed of the road, Intersection corner sight distance is a 
direct function of the design speed of the through road only when the 
minor road is stop controlled, 


| age — $topping sight distance used for road 
wo distances: (1) the distance a vehicle tra- 
vels after the driver sights an tmobile vehicle or object in the 
roadway and before braking occurs; and (2) the distance traveled 
during braking. Criteria for —234 Stopping sight distance assume 
an eye height of 3.5 feet and an object height of 6 inches. 


The miniaum and desirable stopping sight distances for roads at 
various 2** speeds are shown in Table 6. Minimum distances assume 
that the vehicle is pot ne at less thar the design speed, while the 
— distance’ assume that the vehicle is traveling at the design 
speed. 





in istance 





















“$F Spplag STghE Olatance 
Design 
Hinioua Desirable 

mph) (ft) (ft) 

15 80 80 

20 125 125 

25 150 150 

30 200 200 

35 225 _ 260 

40 275 325 

as , 325 400 

50 400 475 

$5 450 $50 

60 625 650 

6% §$0 725 


>. = - zi = ee oe 











2“ li a “ee a SO a — — ea — — a — 


® Distances rounded for design. 
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Streets. AASHTO, 19864 


BEST COPY AVAILABL! - 


On twoedirectional, one-lane roads, enough Sight distance must be 
allowed to enable one of two vehicles approaching from opposite direc- 
tions to reach a turnout or for both to stop before colliding, 
Criteria for measuring 33042 sight distance for one-lane roads 
assume an eye height of 3.5 feet and an opposing-vehicie height of 
4,26 feet. The stopping sight distance for a two-way, one-lane road 
must be approximately twice the asene lee sight distance for a two-lane 
road, et stopping sight distances and "K* eprese for one~ and 
two-directional, one-lane roads are given in Table 7, 


A *K* value i¢ a coefficient by which the algebraic difference in 
grade is 220* to determine the length in feet of the vertical 
curve which will provide minimum sight distance, The length in feet 


should not be less than three times the © sign speed if @.p.8. for any 


Ee 


vertical curve, 

















“Det igh Speed (aphy 

One-Direct ional 

One-Lane Roads 

Stopping $1 -minique 80 | 125 | 150) 200) 225 | 275 | 325 | 400) 450 
Distance (ft) -desirable 250 | 325 | 400 | 475 | $60 
K Valves for: 

Crest Vertical -minitmua 5; 0] 2 40/; 60/ 80) 110] 190 
Curve -desirable $0; 8 | 120] 160) 220 
Sag Vertical -minimum 8) 201 Wi 40] SO] 60; 70); 9) 100 
Curve $0; 70) 9] 110) 190 

















Two-Direct iona! 
Qne-Lene Roads 


Stopping Si 
Distance (ft) 175 | 250 400 


K Values for: 
Crest Vertical Curve 10; 20 


$? 
Sag Vertical! Curve lij 2 40 


Compiled From: A Policy on Geometric Design of Highways and 
Streets. AASHTO, 1984 
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Farerog -diant Distance ~ Safe pose tan Sight distance applies only to 

#Oo- " way froads, Passing Sight distance is the length of 
highway ahead necessary for one vehicle to pass another before meeting 
an oncoming vehicle that appears after the passing maneuver has begun, 
Passing sight distances used for design are given in Table 8, These 
distances for should not be confused with the values for no- 
assing zone pay t markings on ¢ leted roads shown in the MUTCD, 
or @ulti-lane roadways, stopping sight-distance criteria control, 
























Sight Distance 
(mph) (ft ~ rounded) * 
— — — 

15 700 

20 800 

25 1000 

30 1100 

35 1300 

40 1500 

45 1700 

$0 1800 











eS S22 SSCS A ————— ——— sa SET —— —— t 


© These distances assume that the passed 
vehicle is traveling LOmph slower than 
the passing vehicle. 


Compiled From: A Policy on Geometric Design of Highways and 
Streets. AASHTO, 1984 


Hiniaue —* Sight distance should be ee as frequently as 
possible, particularily on Class | roads that require visitors to 
travel considerable distances before reaching activity sites. 






1 - Intersections should be planned and 
ocated to provide a% @uch sight distance as possible. To achiewe a 
safe design, sufficient sight distance should be provided as a winiaus 
to allow @ driver to cross the throwgh road without requiri approach- 
9 traffic to reduce speed. Minimum intersection sight distances for 
different design speeds are shown on Table 9. 
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Signt Oistante dt Tatersect ions 


(mph) i6 270 2% WwW 3% 40 #4 80 85 60 


SB Sse Ss tse SB EBs ssese BBs ses tS TS SB BS SSC SB sses os. Ss SSS Ss = 


Minimue Corner 
Sight Distance* 
(ft) 160 2700 250 300 360 400 460 500 550 600 











* Corner sight distance is measured from a point on the minor 
road at least 15 feet from the edge of the major road tra- 
veled way and measured from an eye height of 3.5 feet on the 
minor road to an object height of 4.25 feet on the major road. 
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Intersections 


As a general rule, the alignment and grade at or near intersections 
are more critical than on the open road. The —* distance should 
exceed the miniaum, Sight distance *8 the main road, a8 viewed 
from the main road or from the intersect “9 road, showld be at least 
equal to the stopping sight distance for the design speed of the main 
road. Sight distance considerations also app! ere roads intersect 
with pedestrian, equestrian, and bicycle facilities. 


Roads intersecting at acute angles tend to restrict visibility and 
traffic flow to one direction. The smallest angie formed by the 
intersecting roads show!ld not be less than 60°. Right angle intersec- 
tions are desirable. 


intersections that are —WMuaꝝ from each other on opposite 
sides of the main road should avoided. More than two roads inter- 
secting at one location tend to cause traffic management problems and 
should also be avoided. 


Intersections on sharp curves and grade combinations that make vehicle 
contro! difficult should be avoided. The gradeline of the main road 
showld be carried throwgh the intersection and that of the inter- 
secting road showld be adjusted to it. The grade of the intersecting 
road ig he pty the main road show!ld be 6% or less and when practical 
should fiattened to approximately 18 for a distance sufficient to 
accommodate stopping and storage of the design vehicle, 
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it 18 advisable to provide sufficient width for a vehicle to pass 
another vehicle stopped at the intersection, The combination of the 
width of the main road and the radius of the taper of the intersecting 
road should provide adequate width for vehicles entering or leaving 
the main road. for intersections where significant volumes of turning 
maneuvers occur, consideration should be given to eer turning 
lanes. Where turning roadways are used, adequate lengths for 
merge/diverge lanes should be provided, 


umber of Lanes 


The number of lanes should be sufficient to accommodate the —8* 
traffic volume. For low-volume ee roads, capacity conditions do not 
normally govern design, and two travel lanes are appropriate. 
However, on — low volume access roads to remote areas, one- 
lane two-way roads with frequent turnouts may be considered. Where 
eet opportunities are significantly limited, auxiliary passing 
anes or turnouts should be considered, When the design volume 
exceeds 8,000, a four-lane divided roadway section may be required to 
accommodate traffic. For mult'!~-lane roads, the design hourly volume 
controlling lane capacity is 1,500 vehicles/hour/lane. 


Cross-Section 


The roadway cross-section consists of traveled ways, auxiliary lanes, 
shoulders, medians, and roadsides. Proper roadway width is selected 
on the basis of numerous factors a park resource consdera- 
tions, existing and/or planned volumes and types of traffic, safety, 
terrain, and design speed. A typical cross-section of park road is 
illustrated in Figure 3. 


Traveles i — The traveled way is that portion of the roadway 
available for movement of vehicles, exclusive of shoulders and auxi- 
liary lanes. It is usually comprised of two or more traffic lanes. 


houlders - The term shoulder describes that portion of the roadway, 
contiguous with the traveled way, intended for the accommodation of 
stopped vehicles, for emergency use, and for lateral support of sub- 
base, base, and surface courses. The shoulder on park roads with low 
traffic volumes serves essentially as structural lateral support for 
the road surfacing and a% an additional emergency width for the 
narrower traveled way. Where there is appreciable traffic volume, 
roads with narrow surfacing and narrow shoulders often give poor traf- 
fic service, @ay have high accident experience, and require frequent 
and costly maintenance. The low traffic volumes and relatively low 
operating speeds on most park roads do not warrant wide shoulders. 


2a 


In 222 wide shoulders may be environmentally and aesthetically 
© 


ob jectionabd 


parking 


increase, additional shou! 


» OF May encourage undesirable random stopping or 
. However, a8 nod volumes, design speeds or vehicle sizes 
er width is required for safety and struc- 


tural support. Shoulders ang be dirt, gravel, paved, tur : stablized 
a a 


turf or 
bicycle 


4 combination of sur 


ces, depending upon land surface type, 
use, climate, maintainabili 


ty and aesthetic objective. 


These facts and concerns are reflected in the lane and shoulder widths 
shown in Table 10. 


Hiniaue Roadway Crass sSeet ion Requirements 














Average Wumber Lane Shoulder ~— Lane — 
Dall of Width Width Surface 
Traffic Lanes Feet a/ Feet/Side Type(s) 
genes — ———————— 
<50 2 8 l Dirt/Gravel/Paved 

50-200 2 9 l Dirt/Gravel/Paved 
200-400 2 9 2 Gravel/Paved 
400-1000 2 10 3 Paved 

1000-4000 2 ll 3 Paved 
4000-8000 2 il 4 Paved 

»8000 4 12 8 b/ Paved 

a/ Widening of traffic lanes should be provided on the inside of 


b/ 


sharp curves. Where tour buses are allowed or the proportion 
of recreational vehicles exceeds 5% of the design volume, an 
additional foot of lane width shall be considered, not to 
exceed 12 feet. 


Would only apply, a8 appropriate, to urban parkways. 


Where guardrail is used, the A— width of shoulder should be 


increased to provide about 2 


eet outside the guardrail posts to pro- 


vide lateral support. 


The total roadway width (including shoulders) for low volume, one- 
lane, one-way roads should not exceed 14 feet because of the tendency 
of drivers to use a wider facility as a two-lane road. 
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Figure 3 
TYPICAL SECTION 
OF PARK ROAD 








Recreation Areas 


As a rule, Class | roads in areas used primarily for recreation serve 
functions broader than other park roads. Accordingly, where necessary 
to accommodate recreational vehicles and boat trailer use, traveled- 
way widths for am Lae | roads in recreation areas should be 24 feet 

of pavement (two 12' lanes) plus shoulders of 4 feet. In those 
recreation areas where ihe road is part of a through highway, it is 
not necessary to apply a higher standard within the area than exists 
for the roadway outside the area, provided minimum park road standards 
have been met, 


Bikeways 


If bicycling 1s encouraged, consideration must be given to providing 
safe travel ways. Separate bikeways are normally the safest alter- 
native and should be considered. Where this is not practical, and 
where a wider road section can be accommodated, shoulder areas may be 
improved to provide reasonable separation of bicycles from higher- 
speed traffic. Shoulder areas intended for bicycle use should provide 
4 feet of width por direction of travel and should be smooth surfaced, 
and delineated and marked to indicate the usage. Two-way bicycle 
traffic on the same shoulder should not be allowed. On low-volume, 
low-speed roads, the sharing of travel lanes may be considered. 


Surface Type 


The type of roadway surface to be used is determined by the desired 
visual appearance, the volume and composition of traffic, environmen- 
tal considerations, soil conditions, availability and cost of 
materiais, and the extent and cost of maintenance. Table 10 shows the 
oy pte surface types for various design volumes. High volume 
traffic justifies high-type pavements with smooth riding qualities and 
good non-skid properties in all weather. Most park roads should have 
a surface which will retain the cross-section, which will adequately 
Support the planned volume and weights of vehicles without failure to 
keep non-routine maintenance to a minimum, and which will be har- 
monious with the park environment. 


Surface cross-slope must be provided to ensure adequate drainage. 
However, excessive surface sloping can cause steering difficulties. 
Cross-slope for paved surfaces should range from 0.01 to 0.03 ft/ft. 
For unsurfaced dirt or gravel roads, a cross-slope ranging from 0,04 
to 0.06 ft/ft should be provided to allow adequate drainage. On one- 
lane roads with low-type surfaces, a crown would not usually be 
provided. Roads of this type should be slope-graded to provide for 
proper drainage. 
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Roadside Slopes and Orainage 


Where terrain conditions and park resources porant. backslopes, 
foreslopes, and roadside drainage channels should have gentile, well- 
rounded transitions which will be achieved through 44 rounding, 
Generous rounding it the top of backslopes is especially important to 
minimize erosion and ensure long term stability and revegetation of 
cut slopes. Each end of a cut~ or fill«slope should be warped to 
provide a erty: appearance, Flatter foresliopes are prgere: te more 
stable and facilitate revegetation, The maximum rate of foreslope 
depends on terrain conditions and the were of soils a8 determined 
by local experience. In desert country where fill-slopes do not vege- 
tate readily, embankments or “re should be overlaid or “painted” 
with rock or soi! of matching color. 


The ditch foreslope used in design should be related to design speed, 
type of terrain, soil types, and resource management considerations. 
Preferably the ditch foreslope should be 6:1 for urban parkways and 
4:1 for Class I Park Roads. The first 10 feet of the fill slope 
should also be 4:1 where practicable to provide emergency pull off, 
yet discourage random parking. 


Cut sections should be designed to provide for adequate ditches or 
other drainage features to ensure positive drainage. The ditch must 
be large enough to accommodate the design fiows and decp enough to 
provide for satisfactory at ty of the pavement base. in appro- 
priate cases, underdrains should be used to lessen impacts. in the 
case of rock cuts, drill holes or too! marks should not be visible 
from the roadway. 


Drainage structures, channels, and ditches must be hydraulically 
designed based on sound principles of hydrology and based on the 
required considerations of the effect on floodplains. 


Guardrail/Guiderai! 


Guardrails or guardwalls are barriers intended to redirect an errant 
vehicle, thus preventing it from hitting a roadside or median hazard. 
Guiderails, guidewallis or guide posts are intended only to delineate 
the roadway, or to warn of roadside hazards. 





Guardrail or guardwalis should be installed at points of unusual 
danger such as sharp curves and steep embankments, particularly 

at those points that are unusual compared with the overa!l! 
characteristics of the road. The criteria used for warranting 
guardrail installation on high-speed, high-volume highways do not 
ape ly to the low-speed, low-volume traffic conditions on most park 
roads. 
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RESURFACIOG, BESTORATION & REHABILITATION PROVECTS 


the or ieere purpose of the 3-8 work the Sal iona! a Pe will 
wedertate ‘6 te preserve and extend the service life part roads and 
te enhance their safety (73 U.5.C, 1O810)), Part roads of ehick 
22 were estab! severa! decades ag0 are capable in most 
astances of prowiding safe, wsefe!l service, is such cases, wi ner 
Ovements wil! make those roads serviceable for Gone more years, 
the complete reconstruction which wowld be required of such roads 
te meet current standards would be prohibitively costly and enwires- 
mentally objectionable, 


oe are consideration te a 


















development of 3-8 projects is lita. 


tlity 56 





eriteria whicek will 
te actus! field conditions, Consequent'ty, tric iaformat 
that follows is generally the @inimem considered acceptable, On 3-8 
wort, the intent should to \mprowe abowe these Mitimums, where 
feasibie, and te ensure the Highest lewe! of safety possible within 
existing com@itions and comstraiats, 


idence for 3-8 
ot, accoad), 
for Won-freeway 3- 

te meet 


un. vun. = Jef projects are eadertater te 
t seeds, re significant levels of abilitetion 
are iewolved, @ desirable design volume show!lé be established through 


mavagewment decisions based of @ $- OF 10-year traffic forecast, 


low the necessary Flext 
the 



























je 1, "Direct Federal Geometric Design Criteria 


— can be found te FHWA'S Direct Federal 
Projects”. 














Bobige. deved - Reads seoheduled for 3-8 work showlé be eval -eated 
desirable design speed which wowld accomodate the current 
running speed, but &@ Minimum design speed showld cot be established. 
it 16 essential, whee considering a proces’ for a section of gers 
road, that the geometric conditions the portion te be oved 
also be evaluated and considered to obtain eniformity and to achieve 
—222 in design over the entire rowte, beer attempt showld be 
wade to Meliataie @ eriformly safe 4 mete: BL for @ sigeificest 

t of the roadway. Consideration é be 93 to prowiding « 
traesition between portions of « roadway having Gifferest design 
speeds. 


GBUPTESL-SEEARPPEAEE'VSP*RES construction ane reconstract ion to 
construction and recosstruction apply to 


3-8 projects, where feasible. 

















~ These geometric features would 
reconstructed, if current stand~ 
erst were " be achieved, and cowld wot normally be achieved with 

fh work, level of reconstruction necessary to satisfy these cri. 
teria @ight alse Cause impacts of Surrounding areas which the Service 
would deem \nappropriate. 


During the project planning phase, however, a!! hazardous locations 
along @ 33 should be identified and accident records should be 
analyzed to determine if roadway features are contributing to acci- 
Gents, If accidents relate te gerade, cross-section, curvature or 
alee Gistance, consideration shes i be given to reconstruction 
improvements al critical tecations (and/or to contro! of vehicular 


types an@ speeds, improved signing, etc.) 


Generally, however, the prewious! ** geometric features (such 
at grade, curvature and sight distance) will be retained on 3-8 
+. ts. If such cases, Gach vertical and horizontal curve should 
checked for stopping sight distance to determine if it is tess than 
that required for safety at the posted speed. If 80, advisory limited 
Sight distance signs giving the appropriate speed show!ld be installed, 
in some instances, where encroachment of vegetation has impaired 
original 24 distance, appropriate pruning or removal shall be 
accomp | ished, 

















= Approaches for sarrow bridges (including one-way bridges) 
be signed and delineated in accordance with MUTCD. 


Pibter ts ficacter $ = A Sumber Of park foads and parkways, or struc- 
6. Oridges, walls and owerlooks) are historic in 
themselwes, and are in some instances listed on the National Register. 
Preservation or restoration may be the only option for such historic 


roadways of structures. 





STRUCTURES, SIGNING & MAINTUNANCE 


diructures 


The engineering design of bridges, culverts, walls, tunnels, and 
ancillary structures should be in accordance with AASHTO Standard 
Specifications for Highway Bridges, The design process should be 
@ulti-disciplinary to address aesthetic, historical, and environmental 
considerations, 


The minimum design loading for new roadway bridges should be H-15, 
Higher design loadings tay be 78 oe on use. The 
vertical clearance at underpasses should be at least 14 feet above the 
entire roadway width, The clear —A widths for new and 
reconstructed bridges should ee te | @ 4 minimum of the traveled 
way olus shoulders plus four feet (2 feet on each side). 


Bridge railings for Class I] through ¥ roads should be designed for 
low volumes and speeds and to permit lateral scenic viewing, if 
appropriate. Bridge railings should be located coincident with 
barrier curbs except where sidewalks are provided. 


Signing and Marking 


Although safety and efficiency of operation depend to a major extent 
on the geometric design of a road, they should be supplemented by 
stander Signing and marking to provide appropriate traffic contro! 
and safety and to provide information to drivers. The Manual on 

if Traffi i (MUTCD), a8 supplemented by the 
» Contains details regarding design, 

cation, a oP of road signs and markings as they apply to 
park roads and parkways. Application of standard signing and pavement 
@arkings shall be incorporated as part of the design process. Ouring 
construction, project traffic contro! shall be provided by the 
contractor, including erection and maintenance of a1! necessary 
barricades; suitable and sufficient lights, as appropriate; and danger 
signals, signs and other traffic contro! devices in conformity with a 
project traffic contro! plan and with Part Vi of the MUTCD. 







Maintenance 


Road design is but one component in the overal! management of road 
facilities, and gust be considered in this light as part of a 
het program of road and bridge facilities management and oper-~- 
ations. This process of road management commences with advance 
planning and extends a1! the way through maintenance and operation. 
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GLOSSARY OF SELECTED TERMS 


AASHTO «~ Abbreviation for American Association of State Highway and 
Transportation Officials, 


ADOT «~ cf, “Average Daily Traffic’, 


Aesthetics « A branch of ete te my dealing with beauty and the 
beautiful and judgments of taste concerning them, In ht ah 
engineering, aesthetic judgments have to do primarily with the 
appearance of the highway or road a8 a whole, including the road- 
tide and its relationship to the netural and cultural environment 
through which it passes, 


Average Daily Traffic (ADT) -~ The average 24-hour volume, being the 
tot>! volume during a stated period divided by the number of days 
in that period, normally @ year or the number of days the road is 
actually open to public travel, 


Average Running Speed - For all traffic, or @ component thereof, 
the summation of distances traveled divided by the summation of 
running times. 


Backsliope - in cuts, the slope from the bottom of the ditch to the 
top of the cut. 


Bridge - A structure exceeding 20 feet clear span measured along 
he centerline of the roadway, which carries traffic ower a 
watercourse or opening. 


Broken Back Curve - An arrangement of curves in which @ short 
tangent separates two curves in the same direction, 


Capacity - The maximum number of vehicles which has a reasonable 
expectation of passing over a given section of lane or veeseer 
robs, — given time period under prevailing roadway and traffic 
con ons. 


Centerline - (1) For @ two-lane road, *he centerline is the middle 
of the traveled way; and for a divided road, the centerline may 
be the center of the median. For a wivided road with independent 
roadways, each roadway has its own centerline. (2) The defined 
and surveyed line shown on the plans from which ror’ ~*struction 
is controlled. 


Critical Length of Grade - That combination of gradient and length 
of grade which will cause @ designated vehicle to operate at some 
predetermined minimum speed. A lower speed than this is 
unacceptable and usually requires that an auxiliary climbing lane 
be provided for slow-moving vehicles. 





Cross Section « The transverse profile of a road showing horizontal 
and vertical dimensions, 


Cross Walk « Any portion of @ roadway at an intersection or 
elsewhere distinctly delineated for pedestrian crossing by signs 
and by lines or other markings on the surface, 


Culwert ~- Any structure under the poceuae with a clear opening of 
20 feet or less measured along the center of the roadway. 


Curve Widening - The widening of the traweled way on sharp curves 
to compensate for the fact that the rear wheels of @ vehicle do 
not follow exactly in the track of the front wheels, 


Curvilinear Alignment - A flowing alignment in which the majority 
of its length is composed of circular and spiral curves. 


Cut Section - That part of the roadway which, when constructed, is 
lower in elevation than the origina’ ground, 


soo tge Speed ~ A speed selected for purposes of design and corre- 

ation of the physica! features of a road that influence vehicie 
operation. It its the @aximum safe speed that can be maintained 
over a specified section of the road when conditions are so 
favorable that the design features of the road govern, 


Design Vehicle - A selected motor vehicle, the weight, dimensions, 
and operating characteristics of which are used as @ contro! in 
road design. 


Design Vehicle Turning Radius - The turning radius of a Design 
ehicle, weed primarily to determine the miniaum radius used in 
the design of turning and intersecting roadways. 


eset Voluge - A wolume determined for use in design, represent ing 
he traffic expected to use the road. 


Eebent@ent - A raised earth structure on which the roadway pavement 
structure is placed. 


Fill Section «- cf. *Embankment”’. 


Foresiope - The slope from the of the surfaced showlder to the 
top of the subgrade, or the bottom of the ditch in cuts. 


Functions! Classification - The growping of individual roads in a 
= a according to their purpose or function and the type 
of tra 


fic or use they serve. 


Geometric Design - The arrangement of the visible elements of a 
—* such a8 alignment, grades, Sight distances, widths, slopes, 
etc, 


Grade «- (1) The profile of the center of the roadway, or its rate 
of ascent or descent. (2) To shape or reshape an earth road by 
means of cutting or filling, (3) Elevation, 


Grade Separation « A structure which provides for traffic to pase 
over or wader another road or railroad, 


Horizontal Alignment - Horizontal! geometrics of the roadway, 


Horizontal Curve - A curve or transitional by means of which a road 
can change direction to the right or left, 


eal | Voluse - The number of vehicles passing ower a given section 
of lane or roadway during one hour. 


intersection - The genera! area where two or more roads join or 
cross, within which are included the roadway and roadside 
facilities for traffic movements in that area. 


Intersection Angie - The angle between two intersecting roads. 
Lanes + 


Auxiliary Lane ~ The * of the roadway adjoining the 
traveled way for parking, speed change, turning, storage for 
turning, weaving, truck climbing, or for other purposes 
supplementary to through traffic movement, 


Median Lane ~- A speed-change lane within the median to accoa- 
modate left-turning wehicles. 


Parting Lane ~- An auxiliary lane primarily for the parting of 
vehicles. 


Speed-Change Lane - An auxiliary lane, including tapered 
areas, primarily for the acceleration or deceleration of 
vehicles entering or leaving the through traffic lanes. 


Turn Lane ~ A traffic lane within the norma! surfaced width 
of a roadway, or an auxiliary lane adjacent to or within a 
median, reserved for wehicles turning left or right at an 
intersection. 


Traffic Lane ~ The portion of the traveled way for the sove- 
ment of a single line of vehicles in one direction. 
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Level of Service - A qualitative rating of the effectiveness of a 
road relative to the service it remers to its users, measured 
in terms of a number of factors, such a8 operating speed, travel 
time, traffic interruptions, freedom to manuever and pass, driving 
safety, comfort, and convenience. 


Median ~- The portion of a divided roadway separating the traveled 
ways for traffic in opposite directions. 


Nerging - The converging of separate streams of traffic into a 
single stream, 


Multi-Lane Road - A road having two or more lanes for traffic in 
each direction, or four or more lanes for traffic in two direc- 
tions. It may be one-way or two-way, divided or undivided, 


Overlook (Scenic Overlook) - A roadside area provided for motorists 
to stop their wehicles beyond the traveled-way, primarily for 
viewing scenery in safety. 


Passing Opportunity - A section of two-lane, two-directional road 
where sufficient clear sight distance exists to allow a safe 
passing maneuver to be performed. 


Passing Sight Distance - The minimum sight distance that must be 
available to enable the driver of a vehicle to pass another 
safely and comfortably without interfering with the speed of an 
oncoming vehicle traveling at the design speed should it come 
into view after the overtaking maneuver is started, 


Pavement Martings - Devices or paint placed on the roadway to mart 
pavement for vehicular and pedestrian traffic contro}. 


Pavement Structure - The combination of subbase, base course, and 
surface course placed on a subgrade to support the traffic load 
and distribute it to the roadbed. 


Base Course ~ The layer or layers of specified or selected 
material of Sore thickness placed on @ subbase or @ subgrade 
to support « surface course. 


Subbase ~ The omer or layers of specified or selected materia! 
or designed thickness placed on « subgrade to support « base 
course. 


Subgrade ~- The top surface of a roadbed upon which the pavement 
structure and shoulders, including curbs, are constructed. 
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2 rade Treatment ~- Modification of roadbed material by stabili- 
zation, 


Surface Course «- One or more layers of a pavement structure 

designed to accommodate the traffic load, the top layer of which 

resists skidding, traffic abrasion, and the disintegrating 

pe of climate, The top layer is sometimes called “Wearing 
ourse’, 


Pedestrian Crossing (Crosswalk) - An area clearly marked for the 
passage of pedestrians at street junctions or other locations 
where drivers must yield the right-of-way by stopping to enable 
pedestrians to cross safely. 


ea — A longitudinal section of a roadway, drainage course, 
etc. 


Recreation Vehicle (RV) -~ A vehicle specifically designed for 
recreational use, usually considerably larger than a passenger 
car and frequently containing kitchen, sleeping and toilet 

acilities. 


Resurfacing - The placing of one or more new courses on an existing 
road surface. 


Reverse Curve ~ A curve consisting of two arcs of the same or 
different radii curving in opposite directions and having a 
common tangent or transition curve at their point of junction. 


Road (Highway) - A general term denoting a public way for purposes 
of wehicular travel, including the entire area within the 
right-of-way. 


Roadside - A general term denoting the area adjoining the outer edge 
of the roadway. Extensive areas between the roadways of a 
divided road may also be considered roadside. 


Roadwa ~ The portion of a wigneay, including showlders, for 
vehiculer use. A divided highway has two or more roadways. 


Running Speed - cf. “Average Running Speed". 


Service Voluse - The maximum number of vehicles that can pass over 
a given section of a lane or roadway in one direction on a 
@ulti-lane road or in both directions on a two-lane road during a 
+ shee. time period, which is stated as an hourly volume and 

ich varies according to the level of service. 
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Shoulder - The portion of the roadway contiguous with the traveled 
way for accommodation of stopped vehicles, for emergency use, and 
for lateral support of base and surface courses. 


Sight Distance - The length of roadway ahead visible to a driver. 


Skid Resistance - The frictional force between a locked tire and 
4 pavement, which force resists motion, 


Slope - The face of an embankment or cut section; any ground the 
surface of which makes an angle with the plane of the horizon. 


Speed - The rate of movement of a vehicle, generally expressed in 
miles per hour (mph). 


Spiral Curve - cf. “Transition Curve’. 


Standard - Criteria having recognized and usually permanent values 
which are established formally as a mode! or requirement. 


Stopping Sight Distance - The distance required by a driver of a 
vehicle, traveling at a ses speed, to bring his vehicle to a 
stop after an object on the roadway becomes visible, including the 
distance traveled yor the perception and reaction times, as 
well as the vehicle braking distance. 


Superelevation - The 22 of the outside edge of a curve to 
partially offset the centrifugal force generated when a vehicle 
rounds the curve. 


Superelevation Runoff - The transition distance between norma! 
crown and fully superelevated roadway. 


Sustained Grade - A continuous road grave of appreciable length and 
consistent, or nearly consistent, gradient. 


Traffic -~ All types of vehicles, together with their loads, either 
singly or a8 a whole, including pedestrians, while using a 
roadway for the purpose of transportation. 


Traffic Control Device - A sign, Signal, marking or other device 
placed on or adjacent to a street or highway by authority of a 
public body or official having jurisdicti: to regulate, warn, 
or guide traffic. 


Traffic Contro! Signal - Any device--whether manually, electri- 
cally, or mechanically operated--by which traffic is alternately 
directed to stop and permitted to proceed. 





Traffic Rove sens ~ All lines, patterns, words, colors, or other 
devices--except signs--set into the surface of, applied upon, or 
attached to the pavement or curbing or to objects within or 
adjacent to the roadway, officially placed for the purpose of 
regulating, warning, or guiding traffic. 


Traffic Sign « A device mounted on a fixed or portable support 
whereby a specific 22* is conveyed by means of words or 
symbols, officially erected for the purpose of regulating, 
warning, or guiding traffic. 


Traffic Signal ~ A power-operated traffic control device by which 
traffic is regulated, warned, or alternately directed to take 
specific actions. 


Traffic Volume - The number of vehicles passing a given point during 
a specified period of time, 


Transition - A section of variable pavement width required when 
spene ree from one width of traveled way to a greater or lesser 
width. 


Transition Curve (Spiral) - A curve of variable radius intended to 
effect a smooth transition from tangent to curved alignment. 


Traveled Way - The portion of the roadway for the movement of 
vehicles, exclusive of shoulders and auxiliary lanes. 


Turn Angie - cf. “Angle of Turn". 


Turning Path - The path of a See *qaetes point on a vehicle making a 
specified turn. (ef. also "Minimum Turning Path") 


Turning Track Width - The radial distance between the turning paths 
of the outside of the outer front tire and the outside of the 
rear tire which is nearest the center of the turn. 


Vertical Alignment (Profile Grade) - The trace of a vertical plane 


intersecting the top surface o* proposed wearing surface, 
usually along the longitudina . crline of the roadbed, being 
either elevation or gradient or s: \ trace according to the 
context. 


Vertical Curwe - A curve on the longitudinal profile of a road 
providing a change of gradient. 


dearing Cowrse (Surface Course) - The top layer of @ pavement. 
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